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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a receiver that 
can reduce a lockup time so as to realize high-speed 
channel switching without the need for remarkable 
addition to the circuit and for complicated control, 
reduce a component mount area so as to reduce the 
power consumption and cost thereby extending the 
operating time in the case of operation by an internal 
battery. 

SOLUTION: The receiver 100 uses a mixer 22 to mix the 
received signal with a heterodyne variable local signal, 
to down-convert the mixed signal to generate an IF 
signal, an IF filter 26 eliminates an unnecessary 
frequency component from the IF signal, a demodulator 
23 demodulates the IF signal on the basis of a 
demodulated variable local signal to generate a 
demodulation signal and outputs it externally. A 
demodulation variable local signal source 24 and a 
heterodyne variable local signal source 25 in the 
receiver 100 tune a comparison -frequency Fv to a 
reference frequency Fr, respectively generate the 
demodulation variable local signal and the heterodyne 
variable local signal and feedback them to the 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The 1st source of a local signal which supplies the 1st local signal for a down convert in 
case the down convert of the input signal is carried out at the signal of an intermediate frequency 
when receiving two or more receiving channels, In the receiving set equipped with the 2nd source of 
a local signal which supplies the 2nd local signal in case it restores to the signal of the intermediate 
frequency by which the down convert was carried out said 1 st source of a local signal A division 
ratio setting means to set up division ratio data according to said receiving channel, The 1st good 
variations periphery means which generates the 1st comparison frequency signal according to said 
set-up division ratio data, The 1 st phase-comparison means which compares the phase of said input 
signal and said 1st comparison frequency signal, and generates the 1st phase control signal, The 1st 
oscillation frequency control means which generates the 1st control signal which controls the 
oscillation frequency of said 1st local signal based on said 1st phase control signal, It has the 1st 
oscillation means which outputs the 1st local signal on the oscillation frequency according to said 
receiving channel based on said 1st control signal. Said 2nd source of a local signal The 2nd good 
variations periphery means which generates the 2nd comparison frequency signal according to said 
set-up division ratio data, The 2nd phase-comparison means which compares the phase of said input 
signal and said 2nd comparison frequency signal, and generates the 2nd phase control signal, The 
2nd oscillation frequency control means which generates the 2nd control signal which controls the 
oscillation frequency of said 2nd local signal based on said 2nd phase control signal, The receiving 
set characterized by having the 2nd oscillation means which outputs the 2nd local signal on the 
oscillation frequency according to said receiving channel based on said 2nd armature- voltage control 
signal. 

[Claim 2] Said division ratio setting means is a receiving set according to claim 1 characterized by 
supplying different division ratio data for two or more adjoining receiving channel of every to said 
1 st good variations periphery means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the receiving set which contained the PLL circuit. 
[0002] 

[Description of the Prior Art] Hereafter, with reference to drawin g 6 - drawing 9 , the conventional 
receiving set 600 which contained the PLL (Phase Lock Loop) circuit is explained. In these drawin g 
6 - drawing 9 , the same sign is given to the same component. 

[0003] Drawing 6 is the block diagram showing the configuration of the receiving set 600 which is 
an example using the conventional PLL circuit of a receiving set. the conventional receiving set 600 
— a mixer 22, a demodulator 23, and heterodyne ~ business — it has the source 25 of an adjustable 
local signal, IF filter 26, and the source 27 for a recovery of a fixed local signal. 
[0004] Drawing 7 is the block diagram showing the internal configuration of the source 25 for a 
recovery of the receiving set 600 shown in drawing 6 of a fixed local signal. The source 27 for a 
recovery of a fixed local signal is constituted more by a phase comparator 1, a loop filter 2, VCO 
(Voltage Controlled Oscillator)3, a counting-down circuit 19, and the fixed counting-down circuit 
28. 

[0005] As shown in drawing 7 , a counting-down circuit 19 carries out dividing of the inputted 
reference signal Ref, and outputs the frequency (it considers as reference frequency Fr hereafter) 
obtained as a result to a phase comparator 1 . The fixed counting-down circuit 28 carries out fixed 
dividing of the output signal of a frequency (it considers as the oscillation frequency F0 hereafter) to 
be outputted from VC03 to 1-/N (N: integer), and outputs the signal of this frequency (it considers 
as comparison frequency Fv hereafter) obtained by carrying out fixed dividing to a phase comparator 
1 . A phase comparator 1 performs the phase comparison of reference frequency Fr and comparison 
frequency Fv, and outputs a phase contrast component to a loop filter 2 as a pulse-like phase control 
signal. A loop filter 2 removes a high frequency component (noise component) from this phase 
control signal, generates the armature-voltage control signal which controls an oscillation frequency, 
and outputs it to VC03. VC03 changes an oscillation frequency with the inputted armature-voltage 
control signal, and outputs the signal of the target output frequency. 

[0006] the conventional heterodyne with which drawing 8 is built in a receiving set 600 — business ~ 
it is the block diagram showing a configuration example of the source 25 of an adjustable local 
signal, the conventional heterodyne shown in this drawing 8 — business — the source 25 of an 
adjustable local signal is constituted more by a phase comparator 1, a loop filter 2, VC03, a variable 
divider 4, LP-SW5, DA-SW6, A/D converter 7, D/A converter 8, a control circuit 10, the phase 
presetting circuit 1 1 , and the counting-down circuit 1 9. 

[0007] the purpose which shortens the switching time of a multiple channel in the receiving set 600 
shown in drawin g 6 — it is — heterodyne — business — in order to carry out the lock-up of the source 
25 of an adjustable local signal early, the presetting electrical potential difference was preset to the 
loop filter 2 by the D/A converter so that VC03 might oscillate on the frequency of the target 
receiving channel. In this way, by starting the variable divider 4 shown in drawing 8 where a 
presetting electrical potential difference is set up, the phase contrast response fluctuation at the time 
of a change-over was changed into few conditions as much as possible, and the lock-up was brought 
forward. Moreover, in order to amend dispersion in temperature fluctuation or a device, control 
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voltage by A/D converter 7 was supervised. 

[0008] According to the above-mentioned approach, when switching the oscillation frequency of 
VC03 according to a change-over of a receiving channel, the presetting electrical-potential- 
difference data from a control circuit 10 are set as a loop filter 2 through D/A converter 8 at VC03. 
By this actuation, VC03 can oscillate the frequency of the target receiving channel about. However, 
in order that it might output the error voltage resulting from phase contrast, might fluctuate a 
presetting electrical potential difference, since the phase relation with the comparison frequency Fv 
obtained by carrying out dividing of the oscillation frequency F0 which the reference frequency Fr 
and VC03 obtained by carrying out dividing of the reference signal Ref with a counting-down 
circuit 19 outputs by the variable divider 4 is unfixed, and it might separate from the target 
frequency, it had required time amount for the lock-up. 

[0009] In order to shorten this lock uptime, the control circuit 1 0 impressed the presetting electrical 
potential difference to VC03, reset the variable divider 4 and the counting-down circuit 19, while 
reference frequency Fr was outputted further, it made actuation of a variable divider 4 start, it was 
controlled by the phase presetting circuit 1 1 so that comparison frequency was mostly outputted to 
coincidence with reference frequency Fr, and was controlling the timing of the synchronous 
operation of the PLL section. As presetting of a frequency and presetting of a detection phase were 
performed by this the actuation of a series of at the time of the frequency change-over by change- 
over of a receiving channel and PLL synchronous operation began in the condition with little phase 
contrast, compaction of a lock uptime was aimed at. 

[0010] the conventional receiving set 600 - heterodyne — business — the heterodyne which it has the 
source 25 of an adjustable local signal, and every at least one source 27 for a recovery of a fixed 
local signal, and the frequency of the source 27 for a recovery of a local signal is in the fixed 
condition, and achieves the function of a PLL synthesizer - business - the receiving channel was 
switched by changing the division ratio of the source 25 of an adjustable local signal. 
[001 1] moreover - the conventional receiving set 600 - the minimum of a receiving channel - the 
channel on CHI and its one - CH2 - further - the channel on one of them - CH3 - carrying out - 
the heterodyne at this time — business - the case where the oscillation frequency of the source 25 of 
an adjustable local signal is made into Fl, F2, and F3 --, respectively - the number of setup of the 
reference frequency Fr of this PLL circuit - the channel number of steps - the same - or it is set to 
1 for an integer of the channel number of steps. 

[0012] the conventional heterodyne with which drawing 9 is built in a receiving set 600 - business - 
dr awin g 8 of the source 25 of an adjustable local signal is the block diagram showing a different 
configuration example, the conventional heterodyne shown in this drawing 9 - business — the source 
25 of an adjustable local signal is equipped with a phase comparator 1, a loop filter 2, VC03, a 
variable divider 4, D/A converter 8, a control circuit 10, and a counting-down circuit 19. 
[0013] the heterodyne shown in drawing 9 - business - by switching a division ratio periodically, 
the source 25 of an adjustable local signal makes an average division ratio nonintegral (fraction), and 
the cell SHONARU-N method PLL circuit which becomes possible [ setting up reference frequency 
Fr more highly than a channel step ] is used for it. The period by reference frequency Fr is made into 
one unit, and a variable divider 4 is controlled by this method from a control circuit 10 so that a 
division ratio [ in / in the division ratio in this m period in n period / (M+l) and the remaining 
period ] is set to M. However, they are m, n and M at this time, and ******. The average division 
ratio per 1 in this n period period is as the following formulas (1), and serves as a fraction, 
[ra (M+l) + (n-m) M]/n= (mM+nHiiM-mM) /n 

=Gn+nM)/n 
=MWd (1) 

[0014] however, in the above-mentioned cell SHONARU-N method PLL circuit, since an actual 
division ratio is M or M+l, a difference occurs between this average division ratio and an actual 
division ratio, this serves as phase contrast, appears, it is outputted as error voltage with a phase 
comparator 1, and spurious one generates it owing to this error voltage. In order to oppress spurious 
one of this, the electrical potential difference for negating the error voltage based on the above- 
mentioned phase contrast is generated in D/A converter 8, and it is adding to control voltage. Here, if 
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the value of m is changed every [ 1 ] in a formula (1), an average division ratio will change every 
[ n / 1/]. Therefore, the cell SHONARU-N method PLL circuit shown in drawing 9 can raise 
reference frequency Fr by n times the channel step. By this, a loop gain can go up, therefore a lock 
uptime can be shortened. 
[0015] 

[Problem(s) to be Solved by the Invention] However, in the above conventional receiving sets 600, 
the configuration was complicated, and since there were many components mark to need, the 
component-side product was large. Since power consumption became large by this, in case it was 
made to operate with an internal dc-battery, it was a problem that the operating time is also short. 
Moreover, the manufacturing cost was large and there was room of an improvement also at this 
point. 

[0016] Then, the technical problem of this invention is offering the receiving set which extends the 
operating time in the case of shortening a lock uptime, realizing a high-speed channel change-over, 
without performing large addition and complicated control in a circuit, reducing power consumption 
and cost by reducing component-side products further, and making it operate with an internal dc- 
battery. 
[0017] 

[Means for Solving the Problem] The 1st source of a local signal which supplies the 1st local signal 
for a down convert in case the down convert of the input signal is carried out at the signal of an 
intermediate frequency when this invention receives two or more receiving channels, in order to 
solve such a technical problem, It is the receiving set equipped with the 2nd source of a local signal 
which supplies the 2nd local signal in case it restores to the signal of the intermediate frequency by 
which the down convert was carried out. Said 1st source of a local signal A division ratio setting 
means to set up division ratio data according to said receiving channel, The 1st good variations 
periphery means which generates the 1st comparison frequency signal according to said set-up 
division ratio data, The 1st phase-comparison means which compares the phase of said input signal 
and said 1st comparison frequency signal, and generates the 1st phase control signal, The 1st 
oscillation frequency control means which generates the 1 st control signal which controls the 
oscillation frequency of said 1st local signal based on said 1st phase control signal, It has the 1st 
oscillation means which outputs the 1st local signal on the oscillation frequency according to said 
receiving channel based on said 1st control signal. Said 2nd source of a local signal The 2nd good 
variations periphery means which generates the 2nd comparison frequency signal according to said 
set-up division ratio data, The 2nd phase-comparison means which compares the phase of said input 
signal and said 2nd comparison frequency signal, and generates the 2nd phase control signal, The 
2nd oscillation frequency control means which generates the 2nd control signal which controls the 
oscillation frequency of said 2nd local signal based on said 2nd phase control signal, It is 
characterized by having the 2nd oscillation means which outputs the 2nd local signal on the 
oscillation frequency according to said receiving channel based on said 2nd armature-voltage control 
signal. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the receiving set 100 applied to 
this invention with reference to drawing 1 - drawing 5 is explained to a detail. In addition, in drawing 
1 - drawin g 3 , the same sign is given to the same component as the conventional receiving set 600 
shown in drawing 6 - drawing 9 . 

[001 9] First, a configuration is explained. Drawing 1 is the block diagram showing an example of the 
internal configuration of the receiving set 100 which applied this invention, it is shown in drawing 1 
- as - a receiving set 100 - a mixer 22, a demodulator 23, and a recovery - business - the source 
24 of an adjustable local signal, and heterodyne - business - it has the source 25 of an adjustable 
local signal, and IF filter 26. The receiving set 100 has composition which makes adjustable the 
frequency of both the source 24 for a recovery of an adjustable local signal, and the source 25 for 
heterodyne of a local signal. 

[0020] the input signal into which a mixer 22 is inputted from the outside of a receiving set 1 00 - 
heterodyne — business — the heterodyne inputted from the source 25 of an adjustable local signal — 
business - it mixes with an adjustable local signal, and the down convert of this mixed signal is 
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carried out, an IF signal is generated, and it outputs to IF filter 26. 

[0021] a demodulator 23 — a recovery — business — the recovery inputted from the source 24 of an 
adjustable local signal — business — based on an adjustable local signal, it restores to the IF signal 
inputted from IF filter 26, a recovery signal is generated, and this recovery signal is outputted to the 
exterior of a receiving set 1 00. 

[0022] a recovery — business ~ the source 24 of an adjustable local signal — a PLL circuit — it is — a 
recovery — business — an adjustable local signal is outputted to a mixer 22. heterodyne — business — 
the source 25 of an adjustable local signal - again — a PLL circuit ~ it is — heterodyne — business — 
an adjustable local signal is outputted to a demodulator 23. 

[0023] IF filter 26 removes an unnecessary frequency band component from the IF signal inputted 
from the mixer 22, and outputs only an IF signal to a demodulator 23. 

[0024] next, the heterodyne built in the receiving set 100 with reference to drawing 2 and drawing 3 
» business - the source 25 of an adjustable local signal, and a recovery business — the 
configuration of the source 24 of an adjustable local signal is explained. 
[0025] the heterodyne built in the receiving set 100 which showed drawing 2 to drawing 1 - 
business — it is drawing showing an example of the internal configuration of the source 25 of an 
adjustable local signal, it is shown in drawing 2 - as heterodyne — business — the source 25 of an 
adjustable local signal is equipped with a phase comparator 1, a loop filter 2, VC03, a variable 
divider 4, a control circuit 10, and a counting-down circuit 19. 

[0026] A phase comparator 1 compares the phase contrast of the reference frequency Fr inputted 
from a counting-down circuit 19, and the comparison frequency Fv inputted from a variable divider 
4, and outputs a phase contrast component to a loop filter 2 as a pulse-like phase contrast signal. A 
phase comparator 1 has a role of 1 st phase-comparison means. 

[0027] A loop filter 2 removes a high frequency component from the phase contrast signal inputted 
from a phase comparator 1, generates the armature- voltage control signal which controls an 
oscillation frequency, and outputs it to VC03. A loop filter 2 has a function as 1st oscillation 
frequency control means. 

[0028] With the armature- voltage control signal inputted from a loop filter 2, VC03 changes an 
oscillation frequency and outputs the signal of the target output frequency. VC03 has a function as 
1 st oscillation means. 

[0029] the heterodyne into which a variable divider 4 is inputted from a control circuit 10 - business 
- based on the source division ratio data of an adjustable local signal, the good variations periphery 
of the signal of an output frequency for VC03 to output is carried out, and it outputs to a phase 
comparator 1 by making this signal into comparison frequency Fv. A variable divider 4 has a 
function as 1st good variations periphery means. 

[0030] a control circuit 10 - the division ratio of a variable divider 4 - controlling - **** - a 
variable divider 4 - heterodyne ~ business — the source division ratio data of an adjustable local 
signal are inputted, moreover, the recovery shown in drawing 3 — business — the variable divider 4 
in the source 24 of an adjustable local signal - receiving - a recovery - business - the source 
division ratio data of an adjustable local signal are outputted. A control means 10 has a function as a 
division ratio setting means. 

[0031] A counting-down circuit 19 carries out dividing of the inputted reference signal Ref, and 
outputs the reference frequency Fr obtained by this to a phase comparator 1 . 

[0032] the recovery in which drawing 3 was built in the receiving set 100 — business - it is drawing 
showing an example of the internal configuration of the source 24 of an adjustable local signal. The 
source 24 for a recovery of an adjustable local signal is equipped with a phase comparator 1 , a loop 
filter 2, VC03, a variable divider 4, and a counting-down circuit 19. the recovery of the receiving set 
1 00 shown in this drawi ng 3 — business — the heterodyne which showed the phase comparator 1 of 
the source 24 of an adjustable local signal, a loop filter 2, VC03, the variable divider 4, and the 
counting-down circuit 19 to drawing 2 - business — since it has the same function as the same 
component in the source 25 of an adjustable local signal, the overlapping explanation is omitted. 
[0033] this source 24 for a recovery of a local signal ~ a control section 10 — not existing - a 
variable divider 4 — heterodyne — business — the recovery from the control section 10 in the source 
25 of an adjustable local signal — business — the source division ratio data of an adjustable local 
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signal are inputted, a variable divider 4 ~ this data — being based — a recovery — business — the 
good variations periphery of the frequency of the output signal of the oscillation frequency FO which 
VC03 of the source 24 of an adjustable local signal outputs is carried out, and the signal acquired as 
a result is outputted to a phase comparator 1 as a signal of comparison frequency Fv. A phase 
comparator 1 has a function as 2nd phase-comparison means, VC03 has a function as 2nd oscillation 
means, and a variable divider 4 has a function as 2nd good variations periphery means. 
[0034] Next, actuation of the receiving set 100 which applied this invention is explained, the 
heterodyne hereafter built in a receiving set 100 first with reference to drawing 2 and drawing 3 — 
business ~ the source 25 of an adjustable local signal, and a recovery — business — actuation of the 
source 24 of an adjustable local signal is explained, and with reference to drawing 1 , drawing 4 , and 
drawing 5 , the whole processing by the receiving set 1 00 is explained continuously. 
[0035] first, drawing 2 — referring to — the heterodyne in a receiving set 100 — business — signal 
processing by the source 25 of an adjustable local signal is explained. 

[0036] The source 25 for heterodyne of an adjustable local signal inputs a reference signal Ref into a 
counting-down circuit 19. By the division ratio which can be set as arbitration from the exterior, a 
counting-down circuit 19 carries out dividing of the inputted reference signal Ref, generates 
reference frequency Fr, and outputs it to a phase comparator 1 . A phase comparator 1 performs the 
phase comparison of the reference frequency Fr inputted from this counting-down circuit 1 9, and the 
comparison frequency Fv by which a feedback input is carried out from a variable divider 4. And the 
phase contrast component obtained by this phase comparison is outputted to a loop filter 2 as a 
pulse-like phase control signal. 

[0037] Based on the phase control signal inputted from a phase comparator 1, a loop filter 2 removes 
an unnecessary high frequency component, and extracts only the target frequency band component 
so that an output signal can acquire a good C/N property. That is, a predetermined time interval is 
integrated with the phase control signal inputted from a phase comparator 1, and the armature- 
voltage control signal which controls an oscillation frequency is generated. A loop filter 2 outputs 
this armature-voltage control signal to VC03. 

[0038] Subsequently, VC03 changes the frequency to oscillate based on the armature- voltage 
control signal inputted from the loop filter 2, generates the output signal of the target oscillation 
frequency F0, and outputs it to a variable divider 4. 

[0039] the heterodyne into which a variable divider 4 is inputted from a control circuit 10 — business 

— based on the source division ratio data of an adjustable local signal, dividing of the output signal 
of the oscillation frequency F0 outputted from VC03 is carried out, comparison frequency Fv is 
generated and a feedback input is carried out at a phase comparator 1 . 

[0040] As mentioned above, the source 25 for heterodyne of an adjustable local signal performs PLL 
actuation which makes it oscillate by applying feedback control to VC03 so that phase contrast with 
the output signal outputted from the inputted reference signals Ref and VC03 may become fixed. In 
addition, PLL actuation of these single strings is continuously repeated until the input of a reference 
signal Ref stops. 

[0041] next, drawing 3 — referring to — a recovery - business — the source 24 of an adjustable local 
signal is explained, a phase comparator 1, a loop filter 2, and a counting-down circuit 19 — attaching 

— the above-mentioned heterodyne — business — in order to perform the same actuation as the same 
component in the source 25 of an adjustable local signal, the explanation is omitted and explains 
difference about VC03 and a variable divider 4. 

[0042] VC03 changes a frequency based on the armature-voltage control signal inputted from a loop 
filter 2, generates the output signal of the target oscillation frequency F0, and outputs it to a 
demodulator 23. 

[0043] this recovery — business — the source 24 of an adjustable local signal — a control circuit — 
there is nothing ~ a variable divider 4 — heterodyne — business — the recovery from the control 
circuit 10 of the source 25 of an adjustable local signal — business — the source division ratio data of 
an adjustable local signal are inputted. A variable divider 4 carries out dividing of the output signal 
of the oscillation frequency F0 from VC03 based on the source division ratio data for a recovery of 
an adjustable local signal. By this, the signal of comparison frequency Fv is generated and it inputs 
into a phase comparator 1 . 
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[0044] As mentioned above, the source 24 for a recovery of an adjustable local signal performs PLL 
actuation which makes it oscillate by applying feedback control to VC03 so that phase contrast with 
the output signal outputted from the reference signals Ref and VC03 inputted may become fixed. In 
addition, PLL actuation of these single strings is continuously repeated until the input of a reference 
signal Ref stops. 

[0045] Hereafter, with reference to drawing 1 , drawing 4 , and drawing 5 , processing by the whole 
receiving set 1 00 is explained. 

[0046] A receiving set 100 receives an input signal from the exterior, and inputs it into a mixer 22. 
moreover, heterodyne — business — the heterodyne which the source 25 of an adjustable local signal 
carried out phase adjusting of the comparison frequency Fv oscillated from the interior according to 
the signal of the reference frequency Fr obtained by carrying out dividing of the input signal, and 
was obtained by this — business — an adjustable local signal is inputted into a mixer 22. the input 
signal into which the mixer 22 was inputted from the outside — heterodyne — business — the 
heterodyne inputted from the source 25 of an adjustable local signal — business — it mixes with an 
adjustable local signal, and the down convert of this mixed signal is carried out, an IF signal is 
generated, and it outputs to IF filter 26. 

[0047] After IF filter 26 removes an unnecessary frequency band component from the IF signal 
inputted from the mixer 22 and extracts only an IF signal, it outputs this IF signal to a demodulator 
23. on the other hand — a recovery — business — the recovery which the source 24 of an adjustable 
local signal carried out phase adjusting of the comparison frequency Fv oscillated from the interior 
according to reference frequency Fr, and was obtained by this — business — an adjustable local signal 
is inputted into a demodulator 23. 

[0048] a demodulator 23 — a recovery — business — the recovery inputted from the source 24 of an 
adjustable local signal — business — based on an adjustable local signal, it restores to the IF signal 
inputted from IF filter 26, a recovery signal is generated, this recovery signal is outputted outside, 
and whole processing is ended. 

[0049] next, drawing 4 - referring to - the heterodyne of a receiving set 100 — business — the 
heterodyne to the receiving channel at the time of using reference frequency Fr as twice a channel 
step in the source 25 of an adjustable local signal — business — the source 25 of an adjustable local 
signal, and a recovery - business — the relation of the oscillation frequency of the source 24 of an 
adjustable local signal is explained. 

[0050] the time of having received CHI of a receiving channel minimum in a receiving set 100 - 
heterodyne — business — the source 25F1 of an adjustable local signal — oscillating — a recovery — 
business - the source 24 of an adjustable local signal shall oscillate Fdl the time of CH2 reception — 
heterodyne — business ~ although 25 oscillates the sourceFl of an adjustable local signal — a 
recovery — business — since the source 25 of an adjustable local signal makes the same frequency as 
a channel step reference frequency Fr, it oscillates Fd2 from which are separated of the number of 
one-channel subharmonics. 

[0051] this time — heterodyne — business » heterodyne when the source 25 of an adjustable local 
signal is bottom heterodyne that is, - business — when the frequency of the source 25 of an 
adjustable local signal is lower than received frequency, Fd2 serves as a frequency higher one 
channel than Fdl . moreover, heterodyne ~ business - heterodyne when the source 25 of an 
adjustable local signal is top heterodyne that is, — business - when the frequency of the source 25 of 
an adjustable local signal is higher than received frequency, Fd2 serves as a frequency lower one 
channel than Fdl. This is for spectrum to be reversed in top heterodyne, when an IF signal is 
generated by down convert. 

[0052] the time of receiving CH3 on one more channel — heterodyne — business — the source 25F1 
of an adjustable local signal - two channels — the upper frequency F3 — oscillating — a recovery » 
business — the source 24 of an adjustable local signal oscillates Fdl . furthermore -- the time of 
oscillating CH4 on one channel — heterodyne — business — the source 25 of an adjustable local 
signal carries out adjustable [ of the frequency for two channels ] every two channels — making — a 
recovery — business — the source 24 of an adjustable local signal becomes possible [ covering all 
channels by oscillating by turns Fdl and Fd2 which have a frequency difference for one channel for 
every channel ]. 
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[0053] Here, also at the lowest as bandwidth of IF filter 26, more than the band of a recovery wave is 
required. So, when the band of the input signal inputted into a receiving set 100 from the exterior is 
broadband-ized more widely enough than the frequency band of all channel steps, even if it makes 
about several center frequency of an IF signal offset from the center frequency of IF filter 26, since it 
is few, it becomes possible to make the frequency of the source 24 for a recovery of a local signal 
offset as mentioned above of effect. Since only the amount of two channels are [ the source 25 for 
heterodyne of an adjustable local signal ] as for frequency change, reference frequency Fr can be 
doubled and a division ratio is set to one half. 

[0054] Moreover, generally, if the sensibility of a phase comparator and the oscillation frequency- 
control voltage characteristic (voltage sensitivity) of VCO are the same, it is known that a loop gain 
is in inverse proportion to a division ratio. This is based on the following formula (2) which asks for 
a loop gain. 

K= (Kp*Kv)/Div (2), however K : Loop gain [l-/s] 
Kp : phase comparator sensibility [V/rad] 
Kv : VCO voltage sensitivity [Hz/V] 

Div: Division ratio [0055] as shown in an upper type, in order that a loop gain may go up — 
heterodyne — business — the lock uptime of the source 25 of an adjustable local signal is shortened. 
Moreover, since the frequency of the source 24 for a recovery of an adjustable local signal turns into 
only two continuous frequencies, change of the phase at the time of a frequency change-over and a 
frequency decreases extremely, and the response of a loop formation becomes small. That is, a lock 
uptime is shortened further, as mentioned above, the receiving set 100 « setting — heterodyne — 
business — the lock uptime of both the source 25 of an adjustable local signal and the source 24 for a 
recovery of a local signal is shortened, and a high-speed channel change-over is realized. 
[0056] Although the case where reference frequency Fr of the source 25 for heterodyne of an 
adjustable local signal was used as twice a channel step was explained so far, it is also possible by 
extending the band of IF filter 26 to carry out more than 3 times or it. 

[0057] drawing 5 — the heterodyne of a receiving set 100 — business — the heterodyne to the 
receiving channel at the time of increasing reference frequency Fr 3 times of a channel step in the 
source 25 of an adjustable local signal — business — the source 25 of an adjustable local signal, and a 
recovery — business — the relation of the oscillation frequency of the source 24 of an adjustable local 
signal is shown, and it explains below with reference to this drawing. 

[0058] the time of having received CHI of a receiving channel minimum in a receiving set 100 — 
heterodyne ~ business — the source 25F1 of an adjustable local signal — oscillating — a recovery — 
business — the source 24 of an adjustable local signal shall oscillate Fdl the time of CH2 reception — 
heterodyne — business — although 25 oscillates the sourceFl of an adjustable local signal — a 
recovery — business — since the source 25 of an adjustable local signal makes the same frequency as 
a channel step reference frequency, it oscillates Fd2 from which are separated of the number of one- 
channel subharmonics. moreover, the time of CH3 reception — heterodyne — business — although the 
source of an adjustable local signal oscillates Fl — a recovery — business — the source 24 of an 
adjustable local signal oscillates Fd3. 

[0059] this time — heterodyne — business ~ heterodyne when the source 25 of an adjustable local 
signal is bottom heterodyne that is, — business — when the frequency of the source 25 of an 
adjustable local signal is lower than received frequency, Fd2 serves as a frequency higher one 
channel than Fdl . moreover, heterodyne — business — heterodyne when the source 25 of an 
adjustable local signal is top heterodyne that is, - business ~ when the frequency of the source 25 of 
an adjustable local signal is higher than received frequency, Fd2 serves as a frequency lower one 
channel than Fdl . This is for spectrum to be reversed in top heterodyne, when an IF signal is 
generated by down convert. 

[0060] the time of receiving CH4 on one more channel — heterodyne — business — the source 25F1 
of an adjustable local signal — three channels — the upper frequency F4 — oscillating — a recovery — 
business — the source 24 of an adjustable local signal oscillates Fdl. furthermore — the case where a 
four or more-CH channel is received — heterodyne — business ~ the source 25 of an adjustable local 
signal carries out adjustable [ of the frequency for three channels ] every three channels — making — 
a recovery — business — the source 24 of an adjustable local signal becomes possible [ covering all 
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channels by oscillating by turns Fdl, Fd2, and Fd3 which have a frequency difference for one 
channel for every channel ]. 

[0061] Here, also at the lowest as bandwidth of IF filter 26, more than the band of a recovery wave is 
required. So, when the band of the input signal inputted into a receiving set 100 from the exterior is 
broadband-ized more widely enough than the frequency band of all channel steps, even if it makes 
about several center frequency of an IF signal offset from IF center of filter frequency, since it is 
few, it becomes possible to make the frequency of the source 24 for a recovery of a local signal 
offset as mentioned above of effect. Since only the amount of three channels are [ the source 25 for 
heterodyne of an adjustable local signal ] as for frequency change, reference frequency can be 
increased 3 times and a division ratio is set to one third. 

[0062] As already explained based on the formula (2), if the sensibility of a phase comparator and 
the oscillation frequency-control voltage characteristic (voltage sensitivity) of VCO are the same, 
generally a loop gain is in inverse proportion to a division ratio, the case where a division ratio is set 
to one third as mentioned above — a loop gain — going up — heterodyne — business — the lock 
uptime of the source 25 of an adjustable local signal is shortened. Moreover, since the frequency of 
the source 24 for a recovery of an adjustable local signal turns into only three continuous 
frequencies, change of the phase at the time of a frequency change-over and a frequency decreases 
extremely, and the response of a loop formation becomes small. That is, a lock uptime is shortened 
further. 

[0063] thus, the case where the reference frequency Fr of the source 25 for heterodyne of a local 
signal is increased 3 times of a channel step in a receiving set 100 — heterodyne — business — the 
lock uptime of both the source 25 of an adjustable local signal and the source 24 for a recovery of a 
local signal is shortened, and a high-speed channel change-over is realized. 

[0064] it explained above — as — a receiving set 100 — a mixer 22 — an input signal — heterodyne — 
business - the heterodyne inputted from the source 25 of an adjustable local signal — business ~ it 
mixes with an adjustable local signal, a down convert is carried out, an IF signal is generated, it 
outputs to IF filter 26, an unnecessary frequency component is removed from the IF signal generated 
with the mixer 22 by IF filter 26, and only an IF signal is outputted to a demodulator 23. a 
demodulator 23 — a recovery ~ business - the recovery inputted from the source 24 of an adjustable 
local signal — business — based on an adjustable local signal, it restores to the IF signal inputted 
from IF filter 26, a recovery signal is generated, and an external output is performed. 
[0065] the heterodyne built in a receiving set 100 — business — the source 25 of an adjustable local 
signal, and a recovery — business — the comparison frequency Fv which oscillates the source 24 of 
an adjustable local signal from the interior — reference frequency Fr ~ doubling — phase adjusting — 
carrying out — respectively — heterodyne — business — an adjustable local signal and a recovery — 
business - an adjustable local signal is generated and it inputs into a demodulator 23. 
[0066] therefore, the heterodyne having a receiving set 100 — business - the source 25 of an 
adjustable local signal, and a recovery ~ business — the source 24 of an adjustable local signal is 
equipped with a variable divider 4, respectively, thereby — heterodyne — business — the source 25 of 
an adjustable local signal, and a recovery — business — since it is adjustable about the oscillation 
frequency of both sources 24 of an adjustable local signal, all channels are covered and it becomes 
possible to perform a high-speed channel change-over. 

[0067] In addition, the description in the gestalt of this operation is an example of the receiving set 
concerning this invention, and is not limited to this, for example, the gestalt of this operation - 
setting — the heterodyne of a receiving set 1 00 — business — although the case where the reference 
frequency Fr of the source 25 of an adjustable local signal was increased the twice of a channel step 
and 3 times was explained, it is also possible by extending the band of IF filter 26 to carry out more 
than 4 times or it. In addition, it can change suitably in the range which does not deviate from the 
meaning of this invention also about the details configuration and detail actuation of the receiving set 
1 00 in the gestalt of this operation. 
[0068] 

[Effect of the Invention] the heterodyne which is built in a receiving set according to this invention — 
business - the source of an adjustable local signal, and a recovery — business — component-side 
products can be reduced, without performing large addition and complicated control in a circuit by 
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making adjustable the counting-down circuit of the source of an adjustable local signal which is 
alike, respectively and is built in. Thereby, power consumption and cost can be reduced and the 
operating time in the case of making it operate with an internal dc-battery further can be extended. 
Moreover, a lock uptime can be shortened and a high-speed channel change-over is attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the internal configuration of the receiving set 100 by 
the gestalt of 1 operation of this invention. 

[Drawing 2] the heterodyne built in the receiving set 100 - business - it is drawing showing an 
example of the internal configuration of the source 25 of an adjustable local signal. 
[ Drawing 3] the recovery built in the receiving set 100 - business - it is drawing showing an 
example of the internal configuration of the source 24 of an adjustable local signal. 
[Draw ing 4] the heterodyne of a receiving set 100 - business - the heterodyne to the receiving 
channel at the time of using reference frequency Fr as twice a channel step in the source 25 of an 
adjustable local signal — business — the source 25 of an adjustable local signal, and a recovery — 
business — it is drawing showing the relation of the oscillation frequency of the source 24 of an 
adjustable local signal. 

[Drawing 5] the heterodyne of a receiving set 100 -- business the heterodyne to the receiving 
channel at the time of increasing reference frequency Fr 3 times of a channel step in the source 25 of 
an adjustable local signal ~ business - the source 25 of an adjustable local signal, and a recovery - 
business — it is drawing showing the relation of the oscillation frequency of the source 24 of an 
adjustable local signal. 

[Drawing 6] It is drawing showing the internal configuration of the conventional receiving set 600. 
[ Drawing 7] the recovery built in the receiving set 600 — business ~ it is drawing showing the 
internal configuration of the source 24 of an adjustable local signal. 

[Drawing 8] the heterodyne built in the receiving set 600 - business - it is drawing showing an 
example of the internal configuration of the source 25 of an adjustable local signal. 
[Drawing 9] the heterodyne built in the receiving set 600 - business - it is drawing showing an 
example of the internal configuration of the source 25 of an adjustable local signal. 
[Description of Notations] 
100,600 Receiving set 

1 Phase Comparator 

2 Loop Filter 

3 VCO 

4 Variable Divider 

5 LP-SW 

6 DA-SW 

7 A/D Converter 

8 D/A Converter 

10 Control Circuit 

1 1 Phase Presetting Circuit 
19 Counting-down Circuit 

21 Adder 

22 Mixer 

23 Demodulator 

24 Source for Recovery of Adjustable Local Signal 

25 Source for Heterodyne of Adjustable Local Signal 
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26 IF Filter 

27 Source for Recovery of Fixed Local Signal 

28 Fixed Counting-down Circuit 
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ia»i©]±taaii!a»(t#4©tttB*tk«br. mi ©& 

tBfiJ^m-^^^fiST S^ 1 ©fitBJ:bfj?#S 4 , MfB0 1 
©ffitB{W»«-*«c*-^i>TtWB* l ©n-#;Hs -^©^ 

jsjajsa»**«ai-rs» i ©»ft-^^^g-rsm i ©^ 

JSHiSaKIWiBi^ai. mrismi ©fWWt*K:3S-3(r»-CSir 
so #*ffl^-r&sri©«J8*at*«it. MIB^2©a- 



5 

m 2 (Dtmmmmn^mr z>m2 © ^j^m^m 

£ . HUfESmff # £ «WB» 2 ©Jt«8aiffiBMf ©fttB 

2 ©P-*JHt-9©«igaaaR*iswai-r 2 ©^jspm 
mesKccm 2 © p - # jhi-** hwj-t 2 <D5m&®. 

&*4l*.ft:C&*4$lt&l/Tl>&. 
[00 18] 

S. ft*j> Hl~-EI3tc*ii,vt. HB~B9R:**l/fcfi£ 
3fc©§fli£g6 0 0 i|5l-©Hlfi8aJ»{ctt|5|— 

[ooi9]*f. m&izmiTz. m 1 «. 
mmvtc^m^mi 0 o©i^»jss©— » 

i70-C&&„ BIltCwT«l:5tc. SfiSlglOOtt, 5 
*-*2 2 , 1HMS2 3, «fW3*JSEa-#;l'«*liH2 
4. 'vfB^vi^n-^^s. IF?-* 

jnr2e, *«x^ 0 sm^si oo», mmm^mv 

2 5 ©W#©JSift»&^J3EK:-r £ ft -> "C 0 S. 
[0 0 2 0] 5+t2 2B. 0 0©*1-§W»6 

^2 5*^A^Sn-S^-rP^-r>fflnJ^a-*;i'fi 
■^iS+S/^U C©3+v->^U/c{l-^ ; &^^>3 
>j<- h Or I Fft#££)j£U I F7^;^2 6(cffi 
tit*. 

[0021] mmWt2 3 tt. iMBTOn-awHt-wi 
i F7^^2 6*6AA3n5 1 Fmnzmmotm 

[0 02 2]«IWBpBCp-*;U©-^«2 4«. PLL 

AT*. ^py-f>flPBep-*JUS#iH2 5fe*fc 
PLL@»T?*»>. ^?-P#-f>fl§«»J3eP-#JHl#* 
OPI82 3Kfti2rr&o 
[0 0 2 3] IF7<W26tt. 5+t2 2*6AA 

I F«^©**tMH»2 3ictttfj-rs. 

[0 024]^tC, I2is<tCM3 4#ll/t > 
SI 0 OKrtKStifc^f-a^-f >fflnISCP-*^Ht-** 
U2 5fcctO'«ISfflpJ^P-*;H1^2 4 ©#)££$ 

[ 0 0 2 5 ] H2tt. 01 {CiSOitegfBfgiE lOOKrt 

it 3 nr i» -s ^ f- p # > m ^ p - * Mm mm 2 5 © 
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T^P >fflnf^P -ftJlsflmi 2 5 tt. ftfUtttS 
1. *-^7^>b*2. VC03, me^MS4. MOT 
IhISS 1 0 . ^JHIO. £01*. -So 
[0 02 6] ttfffitftSl ». ^JVS 1 9*>6A*Sti 

JSj6»Fv£©£M2*Jt«U fflmtiL&*'WXtR 
(Dffimm^t 4)1*2 ICfttlTZ. (Ml 

asm 1 *!©&««:«¥«£ u t ©««**■*- 

10 [ 0 0 2 7 ] 4 to* 2 ti. ttflJtRS 1 #>6A 

£LT©«tB*wrs. 

[002 8] VC03«, )\>-V7 4 >\'%2frh\j32 

n*«Etimi#«:j:orjaMiis»*SE<bs-tt. sift 
©tH*jaaa»©«-9*tfj*r*. vco3it 01©^ 
is*g*£ or©««*wr*. 

[0 02 9 ] qJX&JMK tt> Mfl@K 1 0 *p6A#3 

vco 336Jffi*"raaw©w*a?ft»©«#* 

[0030] Mtnae 1 0 tt. ^tsb»js«4 ©»«it* 
swspo-caso. pM^-ia^4tc-s^p^-r>ffi-5j^p- 

«iHfflnJ^P-*Jl/M-^«S2 4rt©pJ^53-jgg4tc**L 

30 iww^ai oat. ^attRje^siu-c©*^* 

[0 03 1 ] ^JM 1 9«. A#3ftfc»!«i#R e f 

[0032]S3(t ^d^g 1 0 0 fcrtjttSftfcHW 
ffl dJ^d - 2 4 ©rtSPflf ^©— FD^^-TH-C 

aWffl«KEP-*^fll#jH2 4». ffitBJ:b$5S 

1. y'V 4)^*2, VC0 3. ?BE»JSHI4. »H 
SI 9. C©0 3tc^-rSff^Sl 0 0©« 

40 aiffliBEP-*JHi#»2 4©ffifflit«»i. 

^;l/$2. VC03, ^iisigii. 0 

2&C^Lfc^7-P#^>fflpJ^P-#JUm#?gi2 5tC*5 
W*BI-«liS»»iBI-©««B*Wr4^:». M^-T^. 

[0 03 3 ] c©§[Wffla-*;Kt-^iR2 4 fc«fOffligp 
lO^tf, nJ^JgS4tC», ^P^-OfflpJ 

^p -*;u«#iK2 5 n<Dmmw> i o frp>®.mmTn$zn 

». ^©^-^{ca-^^. «^ffln3^p-*;i/ft^2 
50 4©VCO3**ffl*-r*»IBS«[»F0©W^M#©a 
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*F v©ff^£ LTffiffiltlSS 1 tcBtfrTS. fc*BJt« 
S 1 tt* 2 ©{iSltWK £ 1/ T ©«&t£ * U VCO 

3 8Jf!2©£SI#K£L-C©lifil£WU nJSBWB84 

8m 2 ©uss$ws*k £ l r ©««*wr * . 

[0034] $#SW£>Iffl UcSft US 1 0 0 © 

»*««I2 5 £fHMTO§Ea~*JHre*2 4©«frff 

l 0 otcj:S^*«ffli«:o(,>-cBiwr*. 
[0 03 5] *r. 0 2£#MLr. SSflHUKl 00ft 
©^^a^^>fflnj^n-*;UM#i®2 5(Cct-5M#*5 

[0 03 6] >ffinJ£D-2;;Ml-9«2 5 

8. »iff §Re f &&J881 9(CA^-T-5. ^ffl8 1 

3tofcS!g{f#R e f F r 

UTffiffiJttHBlfcUtfrr*. ttfBftRS 1 «. C©# 

mm 1 9 3&>e.A*snfc»w«jfi«F r £ . ug&was 

4 64§SA^J $ to S JttMBttSfc F v £ ©fi[ffiifc«*ff 
'W*tt©tttfMIMH?& LX)i-y'y j}V$2 icmfj 

/N*m*»6to*j:5{c. ^mttmmiam^miL 
mam 1 3&»6A*sns(a[ffiw»m#49f3e©«FiaiiiB 

■r -5. -# £ 2 8. C ©«EE*«S|rfl|#% VCO 

[0 03 8] ^t, VCO 3 8. )U—7*y <)l>*i2.fr 

[0 03 9] 10SE^JH«4 8. fUiPHgS 1 0 *>6A*'S 

m^x. vco3*>6ffl*sn*iaHai!sasFo©tti 
i tc«jiA*-r*. 

[0 0 4 0 ] 6UhoJ:9K, ^n#-f>JB?KP-# 
JH*9«2 5tt. A#3to/cK?g5{i-SfRe f 4. VCO 

3 a> e. a^-r & m^m^ £ s £ % s j: 9 

&c. vc O 3 icy a - 2, **0»*a»WT|Hg*fTh 

tt*PLL«W£**T5. fcfc. C*l6— »©PLL«pff 
jI3to-5„ 

[0 04 1 ] H3*#J8lUraBlffltfISCD-*^ 
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^;w^2. #J§819. tcoiittt. ±sB©-^P#-f 

zsm*mv -ij)imnmz 5 i*3©p?j-;fij&3i3#£ h— © 
■M¥*ff 9 fc*-e©giii8=&B5 1 . v c o 3 tamam 
84 Koi>rttffiajS%ttwr 

[0042] VC03B, n,--?? a )l 5 2 K£)Z 

$ag«R«F 0 ©ffl^m#*^au-ca»ni2 3 tcm^ 

[0043] c ©tMMPJ9En-2/^{S#«2 4 tcttM 
10 fiPHBj&Jfr < . nJ^#jgS4 8. -^P^^fflnJ^P 
-*^Mt#«2 5 ©Mffi@f8 1 OfrhWMmaVBLU—to 

si KA^j-r*. 

[0044] «±©<fc 5tc. fcWfflT»J3£n 
248. A;>3;*to£Mt{f#Re f £. VC03^ll) 
#r*m#fa-*£©titfISfc*J— 5££fc.S«fc9K:. VCO 
20 3 icy a - K>< ? **Ufti*s6>wr^s*fTto-&s pll 

K»fWf5. ens— jS©PLLs&fm smm 
^Re f ©A*3W±-r**T?««urai?)ig*ns. 

[0 04 5] «T. HI. 04. 05£#MLT. §{f 
HB1 0 0©^fttel(cot,^#M6. 
[0046] Sffilg 1008. Mff«B6«m^je 

F v*. LT»^toS»SUSia»F r © 

{t-^{c^t>-ifriatBL. chKi'ot^nfc^fny 

30 >fflnJ^P-^^ff# ; £5+^2 2KAA-T*. 5 + 
-9-2 2 8. ^gC^ 6 A*> 3 to/cSftm-^* . ■^t-p^'C 
>fflUSEo-*-»Wt#iB2 5*»6A*Sto*^py-r 

f-bT I F L. I 

F7 -<JU^2 6{Cffi2jT£„ 

[0 04 7] IF7^W2 6tt. 5 2 2 *» 6A^J 

F«Jw>**awofca, c© i Fm#*«i«82 3 

40 imWi 3 to -S JttSAifiSR F v * . FrK 
^fettSWl/. cto(cJ:orf#6tofc«|llffloJSP" 
*^ft-^ ; &aiS82 3 (cA#-r*. 

[0 04 8] «P82 38. tRWfflpBtD-*JUfi#« 

2 4 a>6 a^j s tizmmm »in -^ica^^ . 

I F7^;^2 6*6AA3tl5 I Fft#*«ilLr« 
[0 04 9] 04*#ML/T. Sff^aiOO© 

^fo^^ >fflBj^p-*;Hf^2 5(cfcc^r. a» 

50 Jl^F r £^**^X7^7'©2fg£l'?clg^©. S 
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[0 0 5 0] Sfggl ooaifcivt. S«^ + *^T 

*;bm#2®2 5«f i *iagu MBfflinea-^Mi 

tt> ^fO^-f>fflpMo-*^M12 5«F 1416 

1 * **»naaft*"i«nr i»* f d 2 *is«"r 5. 

[0 05 1 ] C(Om. ^fOf-f>I?Rti-**flf 
Ofefi^W^tCtt. Fd2«Fd 1 J;0 1 ^-r *W*t> 

VXW&icit. Fd2«FdUD 1 ? + *JH£l>JH 

[0 05 2] 1 ?t^;H©CH3 4Sft5l$ 

tett. ^fD^-f>ffl»MD-*JH^S2 5«F 1 J: 
9 2^**^±©Hi83RF3*|6«U «SifflT3j^P 
-*^M#i!S2 4«Fd 1 «M-r&. £6K1 

oJ^P-# 2 5tt2? + *;l/#iC2 * + jM^ 

©JH«SR*^ISES-tf. ta«fflBKEo-*^Kt#W2 4» 
l ^ * * l +• *;^©SigM4Wt5 F d l 
£ F d 2 «ffifc|BfiStfSe iT^T©* + 

[005 3] CC-C. I F7 -^£2 6©^ipi£LT 
«fi"C«>aiBS©«i*BU:*£*-r** B fCT, 

^gp^e.sm«ai o o{cA*sns«tft-9©w« 
ja3F«ffcsnfe»^«:». i f m^oip'bm&mz i f 

7 * >V*t 2 6©if'C»«iSS»*>6«[?-f *^SflE*7-fe f 

*^ft-^as 2 4 (Dm&wi.**? •feyhs-a-.sci #ojt£ 

^fdif -l'>fflBj^a-^;Hf^2 5tt. 2 
t0054]*fc, -«KC, tiffiJtt«l©ffl®[*J«fc^V 

co©#6S«««-«»wE«Ftt mm&&) im-'c 

n^. cn»^-7>*-o4**-5Tia©S; (2) tc 
*^<„ 

K^(Kp*Kv)/Div C2) 
fib 
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K [l/s] 
Kp zWSti&mmt. [V/rad] 
Kv :VCOSffi.®ig [Hz/V] 

[0 05 5] i^C^-TO; 5 fc:. -( >j&J±#S 

^"rVL#-4>m~aW£.a--Jj)l>{mM2 5©P ? ^ 

m^m 2 4 ©gratsttttatt v tc 2 m&m<D& tuztc 
io & < & o . 7-©jsg3&5/jN s <fc * . r « ^ . p » 

flilgi o otcfc^rw:. ^7^P^'f>fflDj^P-*;i' 

ft#W 2 5 *J J: O^STO P - fJ MtnW 2 4 ©M#© P 

[0056] CC£-C\ •^P#^>ffloJ^P--;*7->Ml 
*figi2 5©g2gJ3&£fcF r%ftWf^02jgi 

otcm^c -o^-zmm ltc^k if7^;^26 ©^ 

20 fenJtl-Cab-S. 

[OO5 7]05fC, §{f*|gl 0 OO-^f-P^-Y 
^n-*JH^®2 5K^t, l$MS(Fr*f 

t^7-n^A^m^sx-ti)vm^m2 5 imisranj 

^p-#;UM^2 4©#6^&ifc©M^£mU C© 

[0 0 5 8 ] SffStHl 0 OiCfcC^T. ^ft^f^^T 
RB©CH 1 £Sff bTt,>£Bf> ^f-P^^>ffiBj^P- 

^;Kt-^M2 5 «f 1 zmmu> mmmaj&v-xKm 
30 #?S24«Fd izmM-?z>i><Df?z. cH2&mm 
«. ^t^p ^-f >fflpJ^P-#;Ml-5f?Si2 5 bf 1 4^ 

m-rz>&. tmm^^.u-~fj)vm^U2 5&?-+*>i>z 

CH3SffB#«, ^7-P^-r>ffl"5^P-*JKf^« 
F 1 fclHg-rS**. a«ffl?RCo-*iHi#«2 4«. 
Fd3^It4„ 

[0 05 9] C©Bf % ^f-P^^>fflRf^P-*^ft-§- 
i!S2 5*STffl'J^-7 : -P^^>-C*^i«^. ojtj'sfn^ 

40 a ymaj%zu-xMwnm2 5 ©aasewssfg m : <m.£ 

K) t>fil>tB^»CB. F d 2«F d 1 J: 0 1 f-tbivmi,* 
2 5^±ffliJ^^P^W>-c*^,i«-^, -5i^fa^ 

y%m$£u-~i3>\'fmM2 5 ©jsi&&tfgfei9ft&j: 

•Jl*C»*B^{Ctt % F d 2«F d 1 <fc«5 1 ^ + *JKSlf>fl 

mmtftz. cmti Fm^^^^n^^'-KCcto 

^^n^i*^. ±ffJj^^P^-/>-CWX^^ h7A*5 

[0 06 0 ] S6fC 1 ^ + *JU±©CH4£§frr-5B# 
50 (c», •^7-py-Y>fflpJ^P-*;Ki-^aS2 5«F 1 «fc 



n 

-*;Ht#«2 4tiFd l£^tgf£. $6tcC 

H4JW±©^ + *;U£Sfrr£*ii^C«, ^P#>f> 

fl| pj^p - 25«3f 3 ? +• * Jl/ 

« 1 ^ * * )Vm tC 1 +■ * )\>ft<DMtfm£:*: £ F d 
K Fd2, F d SfcXStCiagS-esc&T^-C©^ 

[00 6 1 ] CCT, I F7^J^2 6®^itiiLT 

^gp*^sfi^g i o o tiCAJo ztiz&mm^&w 
jmwt $ n/ci«^tc «. if mm>*p >bmmk* i f 

*TMB»tfcJ>&l»fcat>. ±IB©<fc5K«PfflP-#JU 
6. •^•7 : -p^^>fflnJg!P-*;Hi^2 5 tt, 3? + 
nctm, #JS£fcttl/3£&S. 

[0 06 2 ] -r-cK* (2) «:a^»rs4ML/t«fc5 
«c. -jR«c. tt^«NB©J^*«*CfVCO©f8!SJS« 

-c ^teftfttkicmtffl-rz. ±iB©<t -5 (c^jatbT&i i / 

oJ^P-^;l/{f#^2 5©P-^ 9Ty7*J&iWS&6li$ 

#WS<ttS. -rate*. uvt>T?y'2 J A-ttZbtc 

[0 06 3 ] C©J:5tC. Sfi&Kl OOtCfcl^ft 
^P^^>fflP-*^m#®2 5©»H«»a»F r* 
+• * JUX V'O 3 {gft: L/fcW-^-iC €> > ^fa y > 
ffipJ^p-^;Kf^2 5fcJ:0'miafflP-*^Hi^ 
2 4©M^©P^^T ^7-^-i'A7!)SSiffi2n. 

[oo64] \z±mw u/ccfc 5 k. US 1 0 0B, 

5 +"9- 2 2 tCTSif m^*^7- P 2V >ffl oJ^P -# to 

mnm2b^hKts^i\^7-n^^^mm^.n-tito 

SfiJO, I F7 -r;U£2 6(Ctti;*jU I F7 Jl/£2 6 

i Fft#©^*«K^2 3 jca#-r 

A^ftSmfEfflnMP-^m-^CX-^ IF7^ 
;b^2 6^6A^)3ti-2> I Fm#*«PL/rapm#^ 

[0 06 5] SffSSl 0 OKrtj^ftS-s^P^-l^ 
ffl pj^p - *;Mf*S[ 2 5 fccfc tf«P8ffl pj^ P - ijtom 
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T«f)3&2 3(CA^-r^. 

[0066] t/fc*!-5T, sft^gioott, nm?& 

■^7- P # W >ffl oj^ P - * JKl^iH 2 5 *> cfc O'HtEffllSJ 

^p -titofmmz 4 *»-eti-etinBE»as4 

€>„ cntcio. •^•f-p^^>fflBj^p-^>'u«^2 

5 <t«iSfflnJ^P-*;Kl#M2 4©i9i2r©&gfBftgfc 

io **to®t&*ft 5ctifi«mttj:&. 

[0067] *3afi©^»K*»WSJEaStt. 

-C«£rt>. 2|c|U6©0®{c*jl,»TB, smiis 

1 0 0©^f-P^^>fflnJ^P-*^fl#^2 5©»*g 
jg^F r *? + *toZ7- vy<02mto£V3iglCLtc 

ifzctic^-ox, 4{g$/c«-5-nw±«:-r€)CifenT 

[006 8 ] 

tom^m<D^rti^tac pmz tx^m^^i^t t 

[@B©S¥^^Bj] 

[an *&w<D—mm<DBmic ^^m^.m. i o o © 

[02] Sf^KSl o 0Wl$nti^^fn^> 
fflBjSEa-*^«-<j«2 5©rtSH«isS©— fff^TH-r 

[03] SMSSSl 0 OKrtJ8l$tiA:«»ffl^IS6P-* 
;Kt##2 4©rtS«fJi8©— WS^THr**. 

[04] smiiai o o©^^p^-r>fflpj^p-*^ 

40 fl-*fjlS2 5tC*j(,>T. SliJg^F r^ft^r f 
y©2{g£ Ufct»^©, ^{f^ + ^-'l/tC^-r-S-^T-Py 

j>Rm£v-#to{mM2 5 iaafflmca-*^fi 

4HR 2 4 ©^i^tfe©M^*^-r0-C* 

[05] §MSiai o o©^f-p^^>fflpj^p-*ju 
fi^2 5(c*5^r > sawaiftifcF r *?t*;w? 
7'© 3 i£dc l> tcm-^(D. ^fi? + ^;Uk:*f-r-5^7 u p^ 

#as2 4©issjaift«©i««4^'i-ia'c*s. 
[06 ] ee*©^fi^g6 o o ©rtawijiS^-ria-c* 

50 
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mi j sm$iS6 o oicp)m2fttcmMm~sj^n-*} * 6 

[0 8] g{|gg6 0 0 fit l>5^f a f > 8 

fljlij^p 2 5 OrtSP^©— ^l^^-r@-C 1 0 

*S. 1 1 

[0 9] $m$EK6 0 OtCF^SftTl^^f-a^-O 19 

ffioj^P -*7JHi#« 2 5 CDrtgp^<D-^9%^-r@-C 2 1 

22 

[#-St©iBBJ3] 2 3 

1 0 0, 6 00 Sfi^g 10 24 

1 fttStblSSi 2 5 

2 fr— y'y -i >i 2 2 6 

3 VCO 27 

4 • pj^^jgs 2 8 

5 LP-SW * 
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